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DETD Recent studies are providing new insights into the mode of action of 
p21. The p21 protein was originally identified 

as part of quaternary cyclin D complexes in human diploid 

fibroblasts, ' that also possess cyclin-dependent kinases (CDK) 

and proliferating cell nuclear antigen (PCNA) (Xiong et al., 1992). 

Subsequent studies demonstrated that p21 and PCNA can form 

multiple quaternary complexes with all cyclins and CDKs in 

normal human fibroblasts, but not in virally transformed cells (Xiong 



et 



al . , 1993a). p21 has also been shown to associate with and 
inhibit the activity of all cyclin-CDK enzymes (Xiong et al., 
1993b; Harper et al . , 1993; Gu et al., 1993). Recent experiments 
demonstrate that p21 can directly complex with and inhibit 
PCNA suggesting that this protein may be a critical regulator of DNA 
replication, DNA repair and cell cycle machinery (Waga et al., 1994). 
The importance of p21 in cell cycle and growth control has 
been reinforced by the independent isolation of this gene by virtue of 
its. . . induction by the tumor suppressor p53 [WAF1, (El-Deiry et 
al., 1993)], as a direct regulator of CDK2 using the two-hybrid 
screening technique [CIP1, Harper et al., 1993), as a cDNA from 

senescent cells with the ability to inhibit the ability of. . . a 
human melanoma cell library using subtraction hybridization (mda-6, 
Jiang & Fisher, 1993; Jiang et al., 1994). The level of p21 
has been shown to vary depending on the specific stage of the cell 

cycle 

(Li et al . , 1994). In IMR90 normal diploid fibroblast cells released 
from serum starvation, the levels of p21 are maximum 

immediately after serum stimulation, start to decrease as cells reach 
the Gl/S boundary, display lowest levels during S. . . cells leave 
the S phase and enter the G2 and M phase (Li et al. , 1994) . These 
observations indicate that p21 may contribute to both the Gl/S 
and the G2/M checkpoint pathways. The interaction of p21 with 
cyclin and CDK during the cell cycle is not random, but rather 
occurs when the specific cyclin-CDK enzyme is reputed to 
function (Li et al., 1994). Moreover, the increased level of p21 
in quiescent and terminally differentiated cells suggests that this 
protein may play a crucial role in preventing these cells from. 
DETD . . . and differentiation inducer treated HO-1 human melanoma cDNA 
libraries (Jiang & Fisher, 1993) . Using this strategy, an mda-6 cDNA 



was 



By 



identified in a differentiation inducer ( IFN- . beta . +MEZ) treated 
subtracted HO-1 human melanoma library that displays differential 
expression as a function of IFN- . beta . +MEZ induced growth arrest and 
terminal differentiation (Jiang & Fisher, 1993; Jiang et al . , 1994a). 



screening a differentiation inducer-treated HO-1 cDNA library 

(Jiang & Fisher, 1993) and using rapid amplification of cDNA ends 

(RACE) 

(Frohman et. . . CAP20 (Gu et al . , 1993) and SDI1 (Noda et al . , 

1994) 

(FIG. 30) . These genes encode the ubiquitous inhibitor of cyclin 
dependent kinases, p21 . 
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AB The cyclin-dependent kinase inhibitor gene p21 

(Wafl/Cipl) plays a central role in inducing cellular growth arrest, 
terminal differentiation, and apoptosis. Alterations in this gene may 
adversely affect regulation of these processes and increase 

susceptibility 

for cancer. We have recently reported a novel polymorphism in the 
p21 (Wafl/Cipl ) gene in the Indian population and its association 
with esophageal cancer. An A.fwdarw.G transition at codon 149 resulted in 
amino acid substitution from aspartate to glycine in the proliferating 
cell nuclear antigen binding COOH-terminal domain of p21 
(Wafl/Cipl) that may affect PCNA-p21 (Wafl/Cipl ) interactions, 
thereby affecting regulation of cellular proliferation, and may increase 
susceptibility for development of cancer. In a parallel study in our 
laboratory, we searched for putative p21 ( (Wafl/Cipl ) mutations 
in oral premalignant and malignant lesions. No somatic mutation was 
detected in exon 2 of p21 (Wafl/Cipl) . Interestingly, a codon 149 
polymorphism variant (A.fwdarw.G) was identified in 11 of 30 
(37%) premalignant lesions (7 of 19 hyperplastic lesions and 4 of 11 
dysplastic lesions) and 11 of 30 (37%) squamous cell carcinomas (SCCs) . 
This codon 14 9 variant was also identified in paired lymphocytes 
of all of the patients with premalignant lesions and SCCs harboring the 
variant allele, suggesting the occurrence of a polymorphism. Lymphocyte 
DNA isolated from 50 unrelated age- and gender-matched healthy subjects 
was screened for this polymorphism. Seven of 50 (14%) normal 
controls harbored the A.fwdarw.G codon 149 variant allele. 
Immunohistochemical analysis of p21 (Wafl/Cipl ) protein 
expression showed immunoreactivity in 19 of these 30 (63%) oral 
premalignant lesions and 16 of 30 (53%) SCCs. The. . . also in 
patients 

with premalignant lesions (P = 0.038), compared with normal controls; and 
(b) the significantly higher frequency of p21 (waf 1/cipl) 
variants (codon 149) in oral premalignant lesions (10 of 11 cases) and 
SCCs (11 of 11 cases) with wild-type p53. . . suggesting that this 
polymorphism affects the p53 pathway and may play a vital role in oral 
tumorigenesis . Furthermore, overexpression of p21 protein in 
oral lesions harboring missense mutations in the p53 gene suggest a 
p53-independent role for p21 in the pathogenesis of oral cancer. 
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LANGUAGE: English 
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AB Initiation, progression, and completion of the cell cycle are regulated 
by 

various cyclin-dependent kinases (CDKs), which are thus critical 
for cell growth. Tumour development is closely associated with genetic 
alteration and deregulation of. . . may be useful anti-cancer 
therapeutics. Indeed, early results suggest that transformed and normal 
cells differ in their requirement for e.g. cyclin/CDK2 and that 
it may be possible to develop novel antineoplastic agents devoid of the 
general host toxicity observed with conventional. . . active-site 
inhibitors of CDKs have been studied; the main limitation with these ATP 
antagonists is kinase specificity for CDKs. However, screening 
of compound collections, as well as rational design based on 
enzyme-ligand 

complex crystal structures, are now yielding pre-clinical candidates, 
particularly. . . purine and flavonoid analogues, with impressive 
potency and selectivity. Natural CDK inhibitors (CKIs) , e.g. the tumour 
suppressor gene products pl6(INK4), p21(WAFl), and p27(KIPl), 
form the starting point for the design of mechanism-based CDK inhibitors. 
A number of these small proteins have been dissected and inhibitory lead 
peptides amenable to peptidomimetic development have been 
identified. Conversion of these peptides into pharmaceutically 
useful molecules is greatly aided by the recent elucidation of CKI/CDK 
crystal and solution. . . being exploited for the purposes of 
inhibitor 

design include: phosphorylation/dephosphorylation sites, macromolecular 
substrate binding site, CKS regulatory subunit binding sites, 
cyclin-binding site, cellular localisation domain, and destruction 
box. Finally, progress has recently been made in the application of 
antisense technology in. 
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ENTRY MONTH: 199909 
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AB ... series of proteasome inhibitors, exemplified by PS-341, which we 
describe here. As determined by the National Cancer Institute in vitro 
screen, PS-341 has substantial cytotoxicity against a broad range 
of human tumor cells, including prostate cancer cell lines. The PC-3 
prostate. . . PS-341. In vitro, PS-341 elicits proteasome inhibition, 
leading to an increase in the intracellular levels of specific proteins, 
including the cyclin-dependent kinase inhibitor, p21. 

Moreover, exposure of such cells to PS-341 caused them to accumulate in 
the G2-M phase of the cell cycle and. . . Studies also revealed that 
i.v. administration of PS-341 resulted in a rapid and widespread 
distribution of PS-341, with highest levels identified in the 
liver and gastrointestinal tract and lowest levels in the skin and 
muscle. 

Modest levels were found in the. 
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1999403006 MEDLINE 
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A genetic screen for modifiers of E2F in Drosophila 
melanogaster . 
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Massachusetts General Hospital Cancer Center, Charlestown, 
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Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200001 
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in part by pRB, the protein product of the retinoblastoma tumor 
suppressor gene. Studies of tumor cells show that the pl6 ( ink4 a ) /cdk4 / 
cyclin D/pRB pathway is mutated in most forms of cancer, 
suggesting that the deregulation of E2F, and hence the cell cycle, . 
cell-cycle control and may play a role in tumorigenesis . We used an E2F 
overexpression phenotype in the Drosophila eye to screen for 
modifiers of E2F activity. Coexpression of dE2F and its heterodimeric 
partner dDP in the fly eye induces S phases and cell death. We isolated 



enhancer mutations of this phenotype by EMS and X-ray mutagenesis and by 
screening a deficiency library collection. The majority of these 
mutations sorted into six complementation groups, five of which have been 
identified as alleles of brahma (brm) , moira (mor) osa, pointed 
(pnt), and polycephalon (poc) . osa, brm, and mor encode proteins with. 

of a SWI/SNF chromatin-remodeling complex has an important impact on 
E2F-dependent phenotypes . Mutations in poc also suppress phenotypes 
caused 

by p21{CIPl) expression, indicating an important role for 
polycephalon in cell-cycle control. 
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The Institute of Physical and Chemical Research (RIKEN), 
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were cultured at 32 degrees C. In this process, p53 recovered 



wild-type p53 function and the expression of the p21 

(waf 1/cipl/sdil ) , cyclin Gl and gadd45 genes was increased. 

However, no significant changes were detected in the expression of the 

mdm2, bcl-2, bax, fas and fasl genes, suggesting the existence of other 

genes associated with apoptosis. Genes up-regulated by p53 were 

screened by the mRNA differential display method. One of the 

up-regulated genes was identified as the elongation factor 1 

alpha (EF-1 alpha) gene. EF-1 alpha is also a microtubule-severing 

protein. Upon the temperature-shift, the. . . of EF-1 alpha by p53 may 



be a cause of the cell death. On the other hand, the function of 

cyclin Gl is not so clear despite the fact that 1-2-3 cells showed 

a significant increase of the cyclin Gl gene during the early 

stage of apoptosis. The yeast two-hybrid system was used to 

identify cyclin Gl-associated proteins. One is a 

cytochrome c (Cyt c) oxidase subunit II (COXII). Cyclin Gl and 

COXII were co-immunoprecipitated from an extract of human osteosarcoma 

cell line that expressed high levels of cyclin Gl. COX activity 

was also increased by temperature-shift in this cell line. The pattern of 

changes in COX activity was closely reflected by the expression of the 

cyclin Gl gene. Cyclin Gl and COXII associate physically 

with each other in vivo and that activation of COXII by binding to 

cyclin Gl upregulated by p53 may be associated with apoptosis. 

These two new pathways, p53-EF-l alpha-microtubule-severing (-distortion 

of cytoskeleton) and p53-cyclin G1-C0XII (-CytC, ATP-caspase-3 

activation), may cooperate to induce apoptosis in this cell line. 
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AU 1998-61444 19980205 
US 1997-36917 19970206 
WO 1998-US2137 19980205 
AB Disclosed is a method for distinguishing undifferentiated human 

mesenchymal stem cells (hMSCs) from partially or completely 
differentiated 

human mesenchymal cells. In accordance with the invention it has been 
discovered that the expression of p21 Cyclin Inhibitor 
Protein (p21CIPl) is upregulated in partially or completely 
differentiated 

human mesenchymal cells as compared to undifferentiated hMSCs. Thus, 

this 

provides a quality control marker and test or assay to confirm that hMSCs 
are truly undifferentiated. That the p21CIPl gene is either not 
expressed 

in clearly undifferentiated hMSCs or is significantly upregulated in 
partially or completely differentiated human mesenchymal cells by 
mesenchymal lineage inducers provides a screening method for 
identifying previously unknown mesenchymal lineage inducers. Also 
disclosed is an assay to det. the competence of mesenchymal progenitor 
cells to differentiate, particularly for in vivo tissue repair and 
particularly with respect to the osteogenic lineage. The inventors have 
made this possible by their observation that, in cells at approx . 80% 
confluence in in vitro culture, p27 Kinase Inhibitor Protein (p27KIPl) 
expression levels are upregulated in differentiation competent 
mesenchymal 

stem cell as compared to differentiation incompetent mesenchymal stem 
cells . 
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AB Cyclin-dependent kinase 4 (Cdk4) activity is misregulated in 

most cancers. Loss of Cdk4 regulation can occur through overexpression of 

Cdk4 catalytic subunit or its regulatory partner cyclin Dl, or 

if the Cdk4-specif ic inhibitory protein pl6(INK4A) is inactive. We have 

attempted to express the two human subunits, Cdk4 and cyclin Dl, 

in the yeast Saccharomyces cerevisiae. Surprisingly, expression of Cdk4 

alone, under control of the strong GAL promoter, inhibits cell growth. 

Coexpression of both subunits allows formation of an active Cdk4- 

cyclin Dl complex which accentuates growth arrest. In cells 

expressing Cdk4 only, growth is restored by overexpressing human Cdc37, a 

Cdk4-binding molecular chaperone . Interestingly, the effect of Cdk4 on 

yeast is also overcome by both pl6- and p21-families of 

Cdk-inhibitory proteins. Moreover, f lavopiridol , a compound which 

inhibits 

Cdk4 enzyme activity, restores cell division. The fact that pl6(INK4A) 

and 

flavopiridol negate Cdk4-mediated suppression of yeast cell growth 
implies 

that this simple system can be used as a screen for 

identifying Cdk4-specif ic antagonists which may mimic pl6(INK4A) 

in the cancer cell cycle. Copyright 1998 Academic Press. 
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AB The p21 gene encodes a cyclin dependent kinase 

inhibitor protein (p21) which has a tumor suppressive activity 
in a variety of tumor cell lines. Since, the p21 gene is 
up-regulated by the p53 tumor suppressor gene, which is frequently 

mutated 

in gliomas, acting therefore in the same. . . gliomas (48 
glioblastomas, 11 anaplastic astrocytomas, 10 low-grade astrocytomas, 12 
oligodendrogliomas and mixed gliomas), were investigated for mutations in 
the p21 coding sequence by denaturant gradient gel 

electrophoresis followed by sequencing. All these tumors have been 

previously screened for p53 mutations. Three different DNA 

variants were identified on codon 31 (17 cases), 27 (1 case) and 

117 (1 case) and shown to be also present in matching. . . suggesting 



they* were polymorphisms. None of the tumors demonstrated a somatic 
mutation. No significant correlation between the presence of a p21 
variant and the p53 mutation tumor status was observed. In conclusion, 
mutation in the p21 gene unlikely contributes to the development 
of gliomas. 
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AB P21WAF1 interacts with cyclin Dl and Cdk4 . Peptide fragments of 
p21 inhibit the interaction and/or affect Cdk4 activity. The 
peptides, deriv. peptides, and nonpeptidyl mimetics thereof are useful in 
affecting activity of Cdk4, such as RB phosphorylation, and cellular 
proliferation, indicative of therapeutic usefulness in treatment of 

tumors 

and other hyperprolif erative disorders. Assay and screening 
methods allow identification of such modulators, esp. 
inhibitors, of Cdk4 activity. 
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AB BACKGROUND: The cyclin-dependent kinase inhibitor gene 

p21Wafl/Cipl plays a role in signaling cellular growth arrest. In 
response 

to DNA damage, p21 is induced by the p53 gene, thereby playing a 

direct role in mediating p53-induced Gl arrest. Alterations in this gene. 

may adversely affect regulation of cellular proliferation and 
increase susceptibility for cancer. Two polymorphisms have previously 



been 



characterized in the p21 gene: a C-->A transversion at codon 31 
(ser-->arg) and a C-->T transition 20 nucleotides downstream from the 3 1 
end of exon 3. METHODS: The codon 31 polymorphism in exon 2 of the 
p21 gene was identified by restriction digestion 

(Alw26I) of products amplified by polymerase chain reaction (PCR) . The 
polymorphism downstream from exon 3 of the p'21 gene was 
identified by single strand conformation polymorphism (SSCP) 
analysis of PCR amplified products and was confirmed by PstI enzyme 
restriction digestion. DNA. . . alleles were confirmed by direct DNA 
sequencing. The entire coding region and the promoter region (p53 binding 
domain) of the p21 gene were screened for mutations by 
SSCP analysis or DNA sequencing. RESULTS': The two polymorphisms were 



found 



in 18 of 96 tumor samples lacking p53 alterations (18.8%). Nine of 54 

prostate adenocarcinoma samples (16.7%) contained both p21 

variants, whereas 9 of 42 squamous cell carcinomas of the head and neck 

(21.4%) displayed both polymorphisms. Of the 110 controls examined, 10 

(9.1%) had both alterations. Both p21 polymorphisms occurred 

together in all samples examined and there was no indication of mutation 

in the coding region of the p21 gene or in the p53 binding 

domain of the promoter region. CONCLUSIONS: These data suggest that 

p21 gene variants may play a role in increased susceptibility for 

the development of some types of cancer. In the current. 
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A review with 61 refs. The two-hybrid screen has been most 
often successful in the identification of stable, 

protein-protein interactions. Perhaps, because such interactions are 
prevalent among components of cell cycle control, cell cycle regulatory 
proteins have proven amenable to the two-hybrid approach. Here, the 
authors discusses three aspects of cell cycle control in which the 
two-hybrid technique has been of particular importance. These are the 
regulation of the Gl/S transition by phosphorylation of pRb, global 
control of cell cycle progression by the p21/p27 family of 
cyclin-dependent kinase (CDK) inhibitors and the role of 
CDK-activating kinase (CAK) and KAP in the metab. of threonine -160 
phosphorylation. 
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the breast, ovary, and endometrium. 

Lukas, Jason; Groshen, Susan; Saffari, Bahman; Niu, Ning; 
Reles, Angela; Wen, Wen-Hsiang; Felix, Juan; Jones, Lovell 
A.; Hall, Frederick L.; Press, Michael F. (1) 
(1) Dep. Pathol. Norris Cancer Cent., Mailslot 73, U.S.C. 
Sch. Med., 1441 Eastlake Ave., Los Angeles, CA 90033 USA 
SOURCE: American Journal of Pathology, (1997) Vol. 150, No. 1, pp. 

167-175. 

ISSN: 0002-9440. 
Article 
English 

are potential sites for somatic alterations. WAFl/Cipl, also known 
as WAF1, Cipl, sdil, or CAP20, codes for a 21-kd protein (p21 
-WAFl/Cipl), which was recently described as a universal inhibitor of 
cyclins and is thus critical in cell cycle control. Mutations in 
WAFl/Cipl are potentially important in human malignancies because they 
could affect the control of the cell cycle. To. understand whether 
mutations of WAFl/Cipl occur in cancer, we screened 53 cases of 
invasive breast carcinoma, 35 cases of ductal carcinoma in situ (DCIS) , 

53 

ovarian carcinomas- . and 47 endometrial carcinomas in the second exon of 
WAFl/Cipl (90% of the open reading frame) . p21-WAFl/Cipl 
expression was characterized with immunohistochemistry . Cells from the 
blood of 21 normal individuals were also characterized using 
single-strand 

conformational polymorphism. . . DCIS of the breast 
ovarian carcinomas (15%), and 9 endometrial carcinomas 
209 samples were screened, and 38 cases (18.2%) had an altered 
codon 31. Each case with altered single-strand conformational 
polymorphism, analyzed by DNA sequencing. . . These results indicate 
that codon 31 is a polymorphic site and that the serine to arginine shift 
is a polymorphism. p21-WAFl/Cipl expression, identified 
by immunohistochemistry, was found to vary in a pattern that depended 



(14%), 8 invasive 
(19%) . In total, 



both 



on the tissue type and on the presence. 
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In a screen for genes that interact with the Rapl GTPase, we 
have identified a Drosophila gene, dacapo (dap) , which is a 
member of the p21/p27 family of cdk inhibitors. Unlike mammalian 
cdk inhibitors studied to date, dap is essential for normal embryonic 
development. Dacapo inhibits cydin-cdk activity in vitro. 
Overexpressing dap during eye development interferes with cell cycle 
progression and interacts genetically with the retinoblastoma homolog 
(Rbf) and cyclin E. dap expression in embryos parallels the exit 
of cells from the cell cycle, dap mutant embryos delay the normal. 
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The D-type cyclin-dependent kinases CDK4 and CDK6 are complexed 
with many small cellular proteins (pl4, pl5, p!6, pl8, and p20) . 
isolated. . . corresponding to the MTS2 genomic fragment that encodes 
the CDK4- and CDK6-associated pl4 protein. By use of a yeast interaction 
screen to search for CDK6-interacting proteins, we have also 
identified an 18-kD human protein, pl8, that is a homolog of the 
cyclin D-CDK4 inhibitors pl6 (INK4A/MTS1) and pl4 (MTS2/INK4B) . 
Both in vivo and in vitro, pl8 interacts strongly with CDK6, weakly with 
CDK4, and exhibits no detectable interaction with the other known CDKs . 
Recombinant pl8 inhibits the kinase activity of cyclin D-CDK6. 
Distinct from the p21/p27 family of CDK inhibitors that form 
ternary complexes with cyclin-CDKs, only binary complexes of 
pl4, pl6, and pl8 were found in association with CDK4 and/or CDK6. 
Ectopic 

expression of pl8. 
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AB. . . and express differentiation-related functions or irreversibly 
terminally differentiate by treatment with appropriate agents. This 
system 

represents a useful model for identifying and defining the roles 
of cellular genes in regulating growth, mediating specific biochemical 
pathways in differentiation, and inducing the irreversible loss of 
proliferative capacity associated with terminal cell differentiation. 
Using subtraction hybridization, cDNA clones have been identified 
that display differential expression as a function of growth arrest, 
treatment with chemotherapeutic and DNA-damaging agents, and terminal 



cell 



differentiation. . . . differentially expressed cDNAs have been termed 
melanoma differentiation-associated (mda) genes (41) . Six cDNAs have been 
cloned during the initial library screening that represent 
differentially expressed genes not previously reported or ascribed 
specific functions and may therefore represent novel genes involved in. 



differentiation (41). One initially novel cDNA, mda-6, that displays 
increased expression in terminally differentiated human melanoma cells is 
identical to p21, a cyclin-dependent kinase inhibitor 
(47) . p21 is a critical cell cycle-regulating gene that has been 
cloned by a number of laboratories using different approaches and 
referred. . . WAF1 (49), and sdil (51). Our current approach, 
induction 

of terminal differentiation combined with subtraction hybridization, has 
proven useful for identifying genes critical to the maintenance 
of normal cellular physiology (growth, differentiation, and response to 
DNA damage) and genes relevant to. 
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Using a yeast interaction screen to search for proteins that 
interact with cyclin Dl-Cdk4, we identified a 27 kDa 
mouse protein related to the p21 cyclin-Cdk inhibitor. 
p27 interacts strongly with D-type cyclins .and Cdk4 in vitro and 
more weakly with cyclin E and Cdk2 . In mouse fibroblasts, p27 is 
associated predominantly with cyclin Dl-Cdk4 . Recombinant p27 is 
a potent inhibitor of cyclin Dl-Cdk4 and cyclin A-Cdk2 
protein kinase activity and a weaker inhibitor of cyclin 
Bl-Cdc2. Overexpression of p27 in Saos-2 cells causes Gl arrest. p27 
protein levels do not change as serum-stimulated quiescent mouse 
fibroblasts progress through the cell cycle. p27 is identical to p27Kipl, 
a cyclin-Cdk inhibitor present in TGF beta-treated cells. p27 
has the hallmarks of a negative regulator of Gl progression and may 
mediate. 
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DETD Recent studies are providing new insights into the mode of action of 
p21. The p21 protein was originally identified 

as part of quaternary cyclin D complexes in human diploid 

fibroblasts, that also possess cyclin-dependent kinases (CDK) 

and proliferating cell nuclear antigen (PCNA) (Xiong et al., 1992). 

Subsequent studies demonstrated that p21 and PCNA can form 

multiple quaternary complexes with all cyclins and CDKs in 

normal human fibroblasts, but not in virally transformed cells (Xiong 



et 



cycle 



al., 1993a). p21 has also been shown to associate with and 
inhibit the activity of all cyclin-CDK enzymes (Xiong et al . , 
1993b; Harper et al . , 1993; Gu et al . , 1993). Recent experiments 
demonstrate that p21 can directly complex with and inhibit 
PCNA suggesting that this protein may be a critical regulator of DNA 
replication, DNA repair and cell cycle machinery (Waga et al., 1994). 
The importance of p21 in cell cycle and growth control has 
been reinforced by the independent isolation of this gene by virtue of 
its. . . induction by the tumor suppressor p53 [WAF1, (El-Deiry et 
al., 1993)], as a direct regulator of CDK2 using the two-hybrid 
screening technique [CIP1, Harper et al., 1993), as a cDNA from 

senescent cells with the ability to inhibit the ability of. . .a 
human melanoma cell library using subtraction hybridization (mda-6, 
Jiang & Fisher, 1993; Jiang et al . , 1994). The level of p21 
has been shown to vary depending on the specific stage of the cell 

(Li et al . , 1994). In IMR90 normal diploid fibroblast cells released 
from serum starvation, the levels of p21 are maximum 

immediately after serum stimulation, start to decrease as cells reach 
the Gl/S boundary, display lowest levels during S. . . cells leave 
the S phase and enter the G2 and M phase (Li et al., 1994). These 
observations indicate that p21 may contribute to both the Gl/S 
and the G2/M checkpoint pathways. The interaction of p21 with 



cyclin and CDK during the cell cycle is not random, but rather 
occurs when the specific cyclin-CDK enzyme is reputed to 
function (Li et al., 1994). Moreover, the increased level of p21 
in quiescent and terminally differentiated cells suggests that this 
protein may play a crucial role in preventing these cells from. 
DETD . . . and differentiation inducer treated HO-1 human melanoma cDNA 
libraries (Jiang & Fisher, 1993) . Using this strategy, an mda-6 cDNA 



was 



By 



identified in a differentiation inducer ( I FN- . beta . +MEZ ) treated 
subtracted HO-1 human melanoma library that displays differential 
expression as a function of I FN- . beta . +MEZ induced growth arrest and 
terminal differentiation (Jiang & Fisher, 1993; Jiang et al . , 1994a). 



screening a differentiation inducer-treated HO-1 cDNA library 

(Jiang & Fisher, 1993) and using rapid amplification of cDNA ends 



(RACE) 
1994) 



(Frohman et . . . CAP20 .(Gu et al . , 1993) and SDI1 (Noda et al . , 

(FIG. 30). These genes encode the ubiquitous inhibitor of cyclin 
dependent kinases, p21. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

DETD . . . the appended examples and in parent application U.S. Ser. No. 
08/253,155, a CDK4 -dependent interaction trap assay (ITS) was used to 
identify proteins that can associate with human CDK4 . The 

present invention, as set out below, derives from the discovery that, 



in 



termed 



addition to cyclins, p21, pl6, and PCNA, CDK4 is 

also associated with several other cellular proteins (hereinafter 

"CDK4 -binding proteins" or "CDK4-BPs") , which associations, 
control various- aspects of the kinases f s activity, including both 
catalytic activity and substrate specificity. Thus, because each of the 
proteins identified by the subject ITS act close to the point 
of CDK4 process control, such as by channeling converging upstream 
signals. . . activity by directing divergent downstream signal 
propagation from CDK4, each protein is a potential therapeutic target 
for agents capable of modulating cell proliferation and/or 



differentiation . 
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AB ... A (TSA) , a global repressor of histone deacetylase activity, 
inhibits the proliferation of a number of cell types. However, the 
identification of the mechanisms underlying TSA-mediated growth 
arrests has remained elusive. In order to resolve in more detail the 
cellula-r process modulated during the growth inhibition induced 
by TSA, we studied the effect of the drug on G0/G1 traverse in 
mitogen-stimulated quiescent Balb/c-3T3 cells. Cyclin Dl and 
retinoblastoma proteins were induced following the mitogenic stimulation 
of both control and TSA-treated cells, and cyclin Dl formed 
complexes with CDK4 under both conditions. However, cyclin 
Dl-associated kinase was not increased in growth-arrested cells. The lack 
of cyclin D-associated kinase was paralleled by an accumulation 
of RB in a hypophosphorylated form, as would be expected. In contrast, 
pl30. . . presence of E2F complexes not bound to pocket proteins, late 
Gl E2F-dependent gene expression was not observed. The lack of 
cyclin Dl-associated kinase in TSA-treated cultures was 
potentially due to high levels of the cyclin-dependent inhibitor 
p27(kipl). However, the modulation of p27(kipl) levels by the 
deacetylase inhibitor cannot be responsible for the induction of the cell 
cycle arrest, since the growth of murine embryo fibroblasts deficient in 
both p27(kipl) and p21(cipl) was also inhibited by TSA. These 
data support a model in which TSA inhibits very early cell cycle 

traverse, 

which, in turn, leads to a decrease in cyclin Dl-associated 

kinase activation and a repression of late cell cycle-dependent events. 

Alterations in early G0/G1 gene expression accompany the TSA-mediated. 
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Association between polymorphism in p21 (Wafl/Cipl) 
cyclin-dependent kinase inhibitor gene and human oral 
cancer . 

Ralhan R. ; Agarwal S. ; Mathur M. ; Wasylyk B.; Srivastava 

R. Ralhan, Department of Biochemistry, All India Inst, of 
Medical Sciences, Ansari Nagar, New Delhi 110029, India. 
rralhan@medinst . ernet . in 

Clinical Cancer Research, (2000) 6/6 (2440-2447). 
Refs: 25 

ISSN: 1078-0432 CODEN: CCREF4 
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Journal; Article ^ 

016 Cancer 

English 



SUMMARY LANGUAGE: English 

AB The cyclin-dependent kinase inhibitor gene p21 

(Wafl/Cipl) plays a central role in inducing cellular growth arrest, 
terminal differentiation, and apoptosis. Alterations in this gene may 
adversely affect regulation of these processes and increase 

susceptibility 

for cancer. We have recently reported a novel polymorphism in the 
p21 (Wafl/Cipl ) gene in the Indian population and its association 
with esophageal cancer. An A.fwdarw.G transition at codon 14 9 resulted in 
amino acid substitution from aspartate to glycine in the proliferating 
cell nuclear antigen binding COOH-terminal domain of p21 
(Wafl/Cipl) that may affect PCNA-p21 (Wafl/Cipl ) interactions, 
thereby affecting regulation of cellular proliferation, and may increase 
susceptibility for development of cancer. In a parallel study in our 
laboratory, we searched for putative p21 ( (Waf 1 /Cipl ) mutations 
in oral premalignant and malignant lesions. No somatic mutation was 
detected in exon 2 of p21 (Waf 1/Cipl) . Interestingly, a codon 149 
polymorphism variant (A.fwdarw.G) was identified in 11 of 30 
(37%) premalignant lesions (7 of 19 hyperplastic lesions and 4 of 11 
dysplastic lesions) and 11 of 30 (37%) squamous cell carcinomas (SCCs) . 
This codon 14 9 variant was also identified in paired lymphocytes 
of all of the patients with premalignant lesions and SCCs harboring the 
variant allele, suggesting the occurrence of a polymorphism. Lymphocyte 
DNA isolated from 50 unrelated age- and gender-matched healthy subjects 
was screened for this polymorphism. Seven of 50 (14%) normal 
controls harbored the A.fwdarw.G codon 149 variant allele. 
Immunohistochemical analysis of p21 (Waf 1/Cipl ) protein 
expression showed immunoreactivity in 19 of these 30 (63%) oral 
premalignant lesions and 16 of 30 (53%) SCCs. The. . . also in 
patients 

with premalignant lesions (P = 0.038), compared with normal controls; and 
(b) the significantly higher frequency of p21 (waf 1/cipl) 
variants (codon 149) in oral premalignant lesions (10 of 11 cases) and 
SCCs (11 of 11 cases) with wild-type p53. . . suggesting that this 
polymorphism affects the p53 pathway and may play a vital role in oral 
tumorigenesis . Furthermore, overexpression of p21 protein in 
oral lesions harboring missense mutations in the p53 gene suggest a 
p53-independent role for p21 in the pathogenesis of oral cancer. 
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AB Initiation, progression, and completion of the cell cycle are regulated 



by 



various cyclin-dependent kinases (CDKs), which are thus critical 

for cell growth. Tumour development is closely associated with genetic 

alteration and deregulation of. . . may be useful anti-cancer 

therapeutics. Indeed, early results suggest that transformed and normal 

cells differ in their requirement for e.g. cyclinVCDK2 and that 

it may be possible to develop novel antineoplastic agents devoid of the 

general host toxicity observed with conventional. . . active-site 



inhibitors of CDKs have been studied; the main limitation with these ATP 
antagonists is kinase specificity for CDKs. However, screening 
of compound collections, as well as rational design based on 
enzyme- ligand 

complex crystal structures, are now yielding pre-clinical candidates, 
particularly. . . purine and flavonoid analogues, with impressive 
potency and selectivity. Natural CDK inhibitors (CKIs) , e.g. the tumour 
suppressor gene products pl6(INK4), p21(WAFl), and p27(KIPl), 
form the starting point for the design of mechanism-based CDK inhibitors. 
A number of these small proteins have been dissected and inhibitory lead 
peptides amenable to peptidomimetic development have been 
identified. Conversion of these peptides into pharmaceutically 
useful molecules is greatly aided by the recent elucidation of CKI/CDK 
crystal and solution. . . being exploited for the purposes of 
inhibitor 

design include: phosphorylat ion/dephosphorylation sites, macromolecular 
substrate binding site, CKS regulatory subunit binding sites, 
cyclin-binding site, cellular localisation domain, and destruction 
box. Finally, progress has recently been made in the application of 
antisense technology in. 

L9 ANSWER 7 OF 37 BIOSIS COPYRIGHT 2001 BIOSIS 
ACCESSION NUMBER: 2001:20039 BIOSIS 
DOCUMENT NUMBER: PREV200100020039 

TITLE: Suberoylanilide hydroxamic acid as a potential therapeutic 

agent for human breast cancer treatment. 
AUTHOR(S): Huang, Lili; Pardee, Arthur B. (1) 

CORPORATE SOURCE: (1) Division of Cancer Biology, Dana-Farber Cancer 

Institute, 44 Binney Street, Boston, MA, 02115: 

pardee@mbcrr.harvard.edu USA 
SOURCE: Molecular Medicine (New York), (October, 2000) Vol. 6, No. 

10, pp. 849-866. print. 

ISSN: 1076-1*551. 
DOCUMENT TYPE: Article 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB. . . apoptosis analysis. The effects of SAHA on cell cycle and apoptosis 
regulatory proteins were examined by Western blots analysis. The 
identification of additional target genes was carried out by 
differential display (DD) and reverse transcription-polymerase chain 
reaction (RT-PCR) . Results: SAHA inhibited. . . cell death, DNA 
laddering, and cleavage of poly ( ADP-ribose) polymerase, indicating the 
involvement of caspases in SAHA-mediated apoptosis. In addition, SAHA 
modulated cell cycle and apoptosis regulatory proteins. For 
example, cyclin-dependent kinase (CDK) inhibitors p21WAFl/Cipl 
and p27Kipl were induced, and retinoblastoma protein pRb was 
hypophosphorylated. Moreover, SAHA induced several genes associated. 



and 



genes encode gelsplin, isopentenyl-diphosphate delta isomerase (IDI1) , 

1, 25-dihydroxyvitamin D-3 up-regulated protein 1 (VDUP1), the last two of 
•which were identified by DD. Induction of these genes may 
contribute to SAHA-mediated pro-differentiating and antiproliferative 
effects. Conclusions: SAHA induced growth inhibition, cell cycle arrest, 
and eventual apoptosis in human breast cancer cells, possibly by 
modulating cell cycle and apoptosis regulatory proteins, such as 
CDK inhibitors p21 and p27, pRb, and other differentiation 
and/or growth inhibition-associated genes, including gelsolin, IDI1 and 
VDUP1 . This, together with the low. 
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AB There is an increasing interest in identifying potent cancer 

preventive and therapeutic agents against prostate cancer (PCA) . In a 
recent study, we showed that a polyphenolic fraction. . . (P < 
0.1-0.001) in phospho-ERK2 levels, respectively. In other studies, 

similar 

doses of GSP showed up to 1.9-fold increases in Cipl/p21 and a 
significant (P < 0.001) decrease in cyclin-dependent kinase 
(CDK) 4 (up to 90% decrease), CDK2 (up to 50% decrease), and 
cyclin E (up to 60% decrease) . GSP treatment of DU145 cells also 
resulted in a significant (P < 0.001) Gl arrest. . . LNCaP. Together, 
these results suggest that GSP may exert strong anticarcinogenic effect 
against PCA and that this effect possibly involves modulation of 
mitogenic signaling and cell-cycle regulators and induction of Gl arrest, 
cell-growth inhibition, and apoptotic death. Mol . Carcinog. 28:129-138, 
2000.. . . 
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The cyclin-dependent kinase (CDK) inhibitor p21(Cipl) 
has a dual role in the regulation of the cell cycle; it is an activator 
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AB 



of 



cyclin D1-CDK4 complexes and an inhibitor of cyclins 
E/A-CDK2 activity. By affinity chromatography with p21 
(Cipl) -Sepharose 4B columns, we purified a 39-kDa protein, • which was 
identified by microsequence analysis as the oncoprotein SET. 
Complexes containing SET and p21(Cipl) were detected in vivo by 
immunopr.ecipitation of Namalwa cell extracts using specific anti- 
p21(Cipl) antibodies. We found that SET bound directly to 
p21(Cipl) in vitro by the carboxyl-terminal region of p21 
(Cipl). SET had no direct effect on cyclin E/A-CDK2 activity, 
although it reversed the inhibition of cyclin E-CDK2, but not of 
cyclin A-CDK2, induced by p21(Cipl). This result is 



specific for p21(Cipl), since SET neither bound to p27(Kipl) nor 

reversed its inhibitory effect on cyclin E-CDK2 or 

cyclin A-CDK2 . Thus, SET appears to be a modulator of 

p21(Cipl) inhibitory function. These results suggest that SET can 

regulate G(l)/S transition by modulating the activity of 

cyclin E-CDK2 . 
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s of proteasome inhibitors, exemplified by PS-341, which we 
As determined by the National Cancer Institute in vitro 
has substantial cytotoxicity against a broad range 
cells, including prostate cancer cell lines. The PC-3 
PS-341. In vitro, PS-341 elicits proteasome inhibition, 

increase in the intracellular levels of specific proteins, 

cyclin-dependent kinase inhibitor, p21. 

sure of such cells to PS-341 caused them to accumulate in 
of the cell cycle and. . . Studies also revealed that 
ation of PS-341 resulted in a rapid and widespread 
f PS-341, with highest levels identified in the 
rointestinal tract and lowest levels in the skin and 

were found in the. 
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ALL CITATIONS AVAILABLE IN THE RE FORMAT 
AB A review, with 21 refs. P53 is one of the tumor suppressor genes mutated 
in great majority of human cancers. The protein product of p53 gene is a 
nuclear phosphoprotein with characteristic features of a transcription 
factor acting on different target genes to modulate their 



expression either pos . or neg. Normal cellular functions of p53 are 
closely related to DNA damage response inducible by a variety of agents. 
Upon DNA damage, p53 protein is Activated 1 by an unknown mechanism. P53 
activation is accompanied by an increased half life and nuclear 
accumulation. This is followed by a change of expression of different 
genes some of which are directly related to cell cycle arrest and 
apoptosis. The main, cell-cycle-regulatory target of p53 is p21 
, a member of cyclin-dependent kinase inhibitory proteins. 
P53-mediated induction of p21 expression leads to a cell-cycle 
arrest at the Gl phase of the cycle. Another target of p53 is bax, a 
protein well-known for its activator role of apoptosis. A new family of 
p53 target genes have been recently identified. Their protein 
products may be involved in the oxidative state of cells. Some of the 
apoptotic activities of p53 may be mediated by these newly 
identified genes. Finally, a new gene encoding a close homolog of 
p53 protein has been identified. This relative of p53, named 
p73 shares strong homol . with p53 at the DNA binding and transactivation 
domains. In addn., p73 has extra carboxy-terminal sequences with no 
homol. to known proteins. P73 appears to be insensitive to DNA damage, 
but it probably acts on known p53 target genes with equal efficiency. It 
remains to be detd. whether p73 is also a tumor suppressor gene mutated 

in 

cancer cells. 
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A genetic screen for modifiers of E2F in Drosophila 
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(JOURNAL ARTICLE) 



33 



in part by pRB, the protein product of the retinoblastoma tumor 
suppressor gene. Studies of tumor cells show that the pl6 ( ink4a) /cdk4 / 
cyclin D/pRB pathway is mutated in most forms of cancer, 
suggesting that the deregulation of E2F, and hence the cell cycle, . 
cell-cycle control and may play a role in tumorigenesis . We used an E2F 
overexpression phenotype in the Drosophila eye to screen for 
modifiers of E2F activity. Coexpression of dE2F and its heterodimeric 
partner dDP in the fly eye induces S phases and cell death. We isolated 



enhancer mutations of this phenotype by EMS and X-ray mutagenesis and by 
screening a deficiency library collection. The majority of these 
mutations sorted into six complementation groups, five of which have been 
identified as alleles of brahma (brm) , moira (mor) osa, pointed 
(pnt), and polycephalon (poc) . osa, -brm, and mor encode proteins with. 

of a SWI/SNF chromatin-remodeling complex has an important impact on 
E2F-dependent phenotypes. Mutations in poc also suppress phenotypes 
caused 

by p21(CIPl) expression, indicating an important role for 
polycephalon in cell-cycle control. 
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were cultured at 32 degrees C. In this process, p53 recovered 



wild-type p53 function and the expression of the p21 
(waf 1/cipl/sdil) , cyclin Gl and gadd45 genes was increased. 
However, no significant changes were detected in the expression of the 
mdm2, bcl-2, bax, fas and fasl genes, suggesting the existence of other 
genes associated with apoptosis. Genes up-regulated by p53 were 
screened by the mRNA differential display method. One of the 
up-regulated genes was identified as the elongation factor 1 
alpha (EF-1 alpha) gene. EF-1 alpha is also a microtubule-severing 
protein. Upon the temperature-shift,, the. . . of EF-1 alpha by p53 may 
be a cause of the cell death. On the other hand, the function of 
cyclin Gl is not so clear despite the fact that 1-2-3 cells showed 
a significant increase of the cyclin Gl gene during the early 
stage of apoptosis. The yeast two-hybrid system was used to 
identify cyclin Gl-associated proteins. One is a 
cytochrome c (Cyt c) oxidase subunit II (COXII). Cyclin Gl and 
COXII were co-immunoprecipitated from an extract of human osteosarcoma 
cell line that expressed high levels of cyclin Gl . COX activity 
was also increased by temperature-shift in this cell line. The pattern of 
changes in COX activity was closely reflected by the expression of the 
cyclin Gl gene. Cyclin Gl and COXII associate physically 
with each other in vivo and that activation . of COXII by binding to 
cyclin Gl upregulated by p53 may be associated with apoptosis. 
These two new pathways, p53-EF-l alpha-microtubule-severing (-distortion 
of cytoskeleton) and p53-cyclin G1-C0XII (-CytC, ATP-caspase-3 
activation), may cooperate to induce apoptosis in this cell line. 
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Patent 
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W0 9835022 Al 19980813 WO 1998-US2137 19980205 
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PRIORITY APPLN. INFO.: US 1997-36917 19970206 

WO 1998-US2137 19980205 
AB Disclosed is a method for distinguishing undifferentiated human 

mesenchymal stem # cells (hMSCs) from partially or completely 
differentiated 



human mesenchymal cells. In accordance with the invention it has been 
discovered that the expression of p21 Cyclin Inhibitor 
Protein (p21CIPl) is upregulated in partially or completely 
differentiated 

human mesenchymal cells as compared to undifferentiated hMSCs . Thus, 

this 

provides a quality control marker and test or assay to confirm that hMSCs 
are truly undifferentiated. That the p21CIPl gene is either not 
expressed 

in clearly undifferentiated hMSCs or is significantly upregulated in 
partially or completely differentiated human mesenchymal cells by 
mesenchymal lineage inducers provides a screening method for 
identifying previously unknown mesenchymal lineage inducers. Also 
disclosed is an assay to det . the competence of mesenchymal progenitor 
cells to differentiate, particularly for in vivo tissue repair and 
particularly with respect to the osteogenic lineage. The inventors have 
made this possible by their observation that, in cells at approx. 80% 
confluence in in vitro culture, p27 Kinase Inhibitor Protein <p27KIPl ) 
expression levels are upregulated in differentiation competent 
mesenchymal 

stem cell as compared to differentiation incompetent mesenchymal stem 
cells . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

DETD . . the appended examples and in parent application U.S. Ser. No. 

08/253,155, a CDK4 -dependent interaction trap assay (ITS) was used to 
identify proteins that can associate with human CDK4 . The 

present invention, as set out below, derives from the discovery that, 



in 



termed 



addition to cyclins, p21, pl6, and PCNA, CDK4 is 

also associated with several other cellular proteins (hereinafter 

"CDK4-binding proteins" or "CDK4-BPs 11 ) , which associations. 

control various aspects of the kinases f s activity, including both 

catalytic activity and substrate specificity. Thus, because each of the 

proteins identified by the subject ITS act close to the point 

of CDK4 process control, such as by channeling converging upstream 

signals. . . activity by directing divergent downstream signal 

propagation from CDK4, each protein is a potential therapeutic target 



for agents capable of modulating cell proliferation and/or 
differentiation . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

SUMM- . . . p53 stimulates expression of a number of genes, for example, 
the gene encoding a 21 kD protein variously known as p21, 
WAF1, SDI1, PIC1 and CIP1 (hereinafter referred to as p21 
.sup.CIPl). The nucleotide and amino acid sequences of p21 
.sup.CIPl are set forth in SEQ ID NO: 1 and SEQ ID NO : 2 . The p21 
.sup.CIPl protein suppresses growth by inhibiting the activities of a 
class of protein kinases, the cyclin dependent kinases (cdks), 
which affect the temporal progression of the cell cycle. In their 



native 



state, the cdks form complexes with a-, regulatory subunit (a 
cyclin) . A large number of cyclins have been 

identified, as have the specific cdks with which they associate. 

See, for example, PCT/US/00961 and T. Hunter et al . , Cell 79, 573-582 
(1994), incorporated herein by reference. When the cyclin/cdk 
complexes are inhibited by p21 . sup . CI PI , cell division is 
blocked at an important checkpoint in the late Gl phase early in the 
cell replication cycle. When p21. sup.CIPl does not inhibit the 

cyclin/cdk complexes, they stimulate cells to proceed through 
the cell cycle by phosphorylating and thus modulating the 
activity of the RB tumor suppressor as well as other regulatory 
proteins . 
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A flavonoid antioxidant, silymarin, inhibits activation c 
erbBl signaling and induces cyclin-dependent kinase 
inhibitors, Gl arrest, and anticarcinogenic effects in 
human prostate carcinoma DU145 cells. 
Zi X; Grasso A W; Kung H J; Agarwal R 
Department of Dermatology, Case Western Reserve 

Cleveland, Ohio 44106, USA. 
CA 64514 (NCI) 
P30-CA 43703 (NCI) 

CANCER RESEARCH, (1998 May 1) 58 (9) 1920-9. 
Journal code: CNF. ISSN:' 0008-5472. 
United States 

Journal; Article; (JOURNAL ARTICLE) 



LANGUAGE: English 

FILE SEGMENT: Priority Journals; Cancer Journals 

ENTRY MONTH: 199808 

AB ... members of the erbB family have been shown to play important 
roles in human PCA, efforts should be directed to identify 
inhibitors of this pathway for PCA intervention. In this 'study, we 
assessed whether silymarin inhibits erbBl activation and associated 
downstream events and modulates cell cycle regulatory proteins 
and progression, leading to growth inhibition of human prostate carcinoma 
DU145 cells. Treatment of serum-starved cells. . . erbBl. In the 
studies analyzing cell cycle regulatory molecules, silymarin treatment of 
cells also resulted in a significant induction of cyclin 
-dependent kinase inhibitors (CDKIs) Cipl/p21 and Kipl/p27, 
concomitant with a significant decrease in CDK4 expression, but no change 
in the levels of CDK2 and CDK6 and their associated cyclins E 
and Dl, respectively. Cells treated with silymarin also showed an 
increased binding of CDKIs with CDKs, together with a marked decrease in 
the kinase activity of CDKs and associated cyclins. In 
additional studies, treatment of cells grown in 10% serum with 
anti-epidermal growth factor receptor monoclonal antibody clone 225 or. 



both 



change in their protein levels. Furthermore, whereas silymarin 
treatment resulted in a significant increase in the protein levels of ■ 

Cipl/p21 and Kipl/p27, monoclonal antibody 225 showed an 
increase only in Kipl/p27. These findings suggest that silymarin also 
inhibits constitutive activation. . . case of Kipl/p27; however, 
additional pathways independent of inhibition of erbBl activation are 
possibly responsible for the silymarin-caused increase in Cipl/p21 
in DU145 cells. In other studies, silymarin i treatment also induced a Gl 
arrest in the cell cycle progression of DU145. 
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FILE SEGMENT: Priority Journals; Cancer Journals 

ENTRY MONTH: 199901 
ENTRY WEEK: 19990104 

AB Cyclin-dependent kinase 4 (Cdk4) activity is misregulated in 

most cancers. Loss of Cdk4 regulation can occur through overexpression of 

Cdk4 catalytic subunit or its regulatory partner cyclin Dl, or 

if the Cdk4-specific .inhibitory protein pl6(INK4A) is inactive. We have 

attempted to express the two human subunits, Cdk4 and cyclin Dl, 

in the yeast Saccharomyces cerevisiae. Surprisingly, expression of Cdk4 

alone, under control of the strong GAL promoter, inhibits cell growth. 

Coexpression > of both subunits allows formation of an active Cdk4- 

cyclin Dl complex which accentuates growth arrest. In cells 

expressing Cdk4 only, growth is restored by overexpressing human Cdc37, a 

Cdk4-binding molecular chaperone . Interestingly, the effect of Cdk4 on 

yeast is also overcome by both pl6- and p21-families of 

Cdk-inhibitory proteins. Moreover, flavopiridol, a compound which 

inhibits 

Cdk4 enzyme activity, restores cell division. The fact that pl6(INK4A) 

and 

flavopiridol negate Cdk4-mediated suppression of yeast cell growth 
implies 



that this simple system can be used as a screen for 

identifying Cdk4-specif ic antagonists which may mimic pl6(INK4A) 

in the cancer cell cycle. Copyright 1998 Academic Press. 
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Alterations in cyclin-dependent kinase 2 function during 
differentiation of primary human keratinocytes . 
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English 
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AB these two processes is critical to maintenance of epidermal. 

tissue homeostasis' and is frequently disrupted in squamous cell 
carcinoma. 

To identify possible molecular targets of epithelial 
carcinogenesis, we investigated the regulatory pathways that couple 
cellular differentiation and proliferation in primary cultures of human 
keratinocytes and found that the cyclin-dependent kinase 
inhibitors (CKIs) p21 ( cipl/waf 1 ) andp27(kipl) were induced 
early during differentiation of human keratinocytes, whereas pl5(ink4B) 
was induced later in differentiation. The induction of p21 
(cipl/waf 1) was mediated by both transcriptional and non- transcriptional 
mechanisms, and the activities of cyclin A/cyclin 
-dependent kinase (cdk) 2 and cyclin E/cdk2 complexes were 
specifically inhibited during keratinocyte differentiation. In contrast, 
p21 (cipl/waf 1) did not associate with cdk4, and the activities of 
cdk4 complexes remained unchanged. Hence, our results support the model 
that multiple CKIs participate in linking cellular proliferation and 
differentiation in human keratinocytes by specific modulation of 
cdk2 activity. 
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Analysis of the p21 gene in gliomas. 

Li Y J; Hoang-Xuan K; Zhou X P; Sanson M; Mokhtari K; 
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AB The p21 gene encodes a cyclin dependent kinase 

inhibitor protein (p21) which has a tumor suppressive activity 
in a variety of tumor cell lines. Since, the p21 gene is 
up-regulated by the p53 tumor suppressor gene, which is frequently 

mutated 

in gliomas, acting therefore in the same. . . gliomas (48 
glioblastomas, 11 anaplastic astrocytomas, 10 low-grade astrocytomas, 12 
oligodendrogliomas and mixed gliomas), were investigated for mutations in 
the p21 coding sequence by denaturant gradient gel 

electrophoresis followed by sequencing. All these tumors have been 
previously screened for p53 mutations. Three different DNA 
variants were identified on codon 31 (17 cases), 27 (1 case) and 



CORPORATE SOURCE 
SOURCE: 

PUB. COUNTRY: 

LANGUAGE: 
FILE SEGMENT: 
ENTRY MONTH: 



117 {1 case) and shown to be also present in matching. . . suggesting 
they were polymorphisms. None of the tumors demonstrated a somatic 
mutation. No significant correlation between the presence of a p21 
variant and the p53 mutation tumor status was observed. In conclusion, 
mutation in the p21 gene unlikely contributes to the development 
of gliomas. 
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OTHER SOURCE(S): MARPAT 128:18686 • 

AB P21WAF1 interacts with cyclin Dl and Cdk4 . Peptide fragments of 
p21 inhibit the interaction and/or affect Cdk4 activity. The 
peptides, deriv. peptides, and nonpeptidyl mimetics thereof are useful in 
affecting activity of Cdk4 , such as RB phosphorylation, and cellular 
proliferation, indicative of therapeutic usefulness in treatment of 

tumors 

and other hyperprolif erative disorders. Assay and screening 
methods allow identification of such modulators, esp. 
inhibitors, of Cdk4 activity. 
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Association between human cancer and two polymorphisms 
occurring together in the p21Wafl/Cipl cyclin-dependent 
kinase inhibitor gene. 

Facher E A; Becich M J; Deka A; Law J C 
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15261, USA. 

CANCER, (1997 Jun 15) 79 (12) 2424-9. 
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AB BACKGROUND: The cyclin-dependent kinase inhibitor gene 

p21Wafl/Cipl plays a role in signaling cellular growth arrest. In 
response 

to DNA damage, p21 is induced by the p53 gene, thereby playing a 

direct role in mediating p53-induced Gl arrest. Alterations in this gene. 

may adversely affect regulation of cellular proliferation and 
increase susceptibility for cancer. Two polymorphisms have previously 

been 

characterized in the p21 gene: a C — >A transversion at codon 31 
(ser— >arg) and a C— >T transition 20 nucleotides downstream from the 3' 
end of exon 3. METHODS: The codon 31 polymorphism in exon 2 of the 
p21 gene was identified by restriction digestion 

(Alw26I) of products amplified by polymerase chain reaction (PCR) . The 
polymorphism downstream from exon 3 of the p21 gene was 
identified by single strand conformation polymorphism (SSCP) 
analysis of PCR amplified products and was confirmed by PstI enzyme 
restriction digestion. DNA. . . alleles were confirmed by direct DNA 
sequencing. The entire coding region and the promoter region (p53 binding 
domain) of the p21 gene were screened for mutations by 
SSCP analysis or DNA sequencing. RESULTS: The two polymorphisms were 

found 

in 18 of 96 tumor samples lacking p53 alterations (18.8%). Nine of 54 

prostate adenocarcinoma samples (16.7%) contained both p21 

variants, whereas 9 of 42 squamous cell carcinomas of the head and neck 

(21.4%) displayed both polymorphisms. Of the 110 controls examined, 10 

(9.1%) had both alterations. Both p21 polymorphisms occurred 

together in all. samples examined and there was no indication of mutation 

in the coding region of the p21 gene or in the p53 binding 

domain of the promoter region. CONCLUSIONS: These data suggest that 

p21 gene variants may play a role in increased susceptibility for 

the development of some types of cancer. In the current. 
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AB The cyclin-dependent kinase (CDK) inhibitors, or CKIs, play an 

essential role in the control of cell proliferation. CKIs regulate Gl/S 
progression through the modulation of cyclin/CDK 

complexes activity in response to various intracellular or extracellular 
signals. p21Cipl, the first CKI identified, plays a key role in 
growth arrest induced by the tumor suppressor p53 in response to DNA 
damage. A unique feature of p21 that distinguishes it from other 
CKIs is its ability to associate with the proliferating cell nuclear 
antigen (PCNA), an auxiliary. . . delta and epsilon, that is essential 
for both DNA replication and DNA repair. The association, in 
non-transformed human cells of p21 with PCNA and various 
cyclin/CDKs in p21/PCNA/cyclin/CDK quaternary 

complexes provides an important link between the cell cycle, DNA 

replication and' DNA repair. p21 contains a C-terminal PCNA 

binding motif that interacts with the interdomain connector loop of PCNA 



and inhibits PCNA-dependent DNA replication. . . might inhibit cell 
cycle progression independently of the N-terminal CDK inhibitory domain 
and thus contribute to the antiproliferative activity of p21. In 
contrast to its inhibitory effect on DNA replication and mismatch repair, 
p21 does not appear to block PCNA-dependent nucleotide excision 
repair. Therefore, p21 induction after DNA damage may lead to 
inhibition of cell cycle progression and inactivation of PCNA-dependent 
DNA replication, while permitting. 
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and balances of the normal cell cycle. Recently, a number of major 
advances in molecular biology have led to the identification of 
several critical genetic and enzymatic pathways that are disturbed in 
cancer cells resulting in uncontrolled cell cycling. We now. . . in 
part by a series of protein kinases, the activity of which is regulated 



AUTHOR (S) : 
CORPORATE SOURCE 

SOURCE : 



DOCUMENT 
LANGUAGE 
AB. . 



a group of proteins called cyclins. Cyclins act in 
concert with the cyclin-dependent kinases (CDKs) to 

phosphorylate key substrates that facilitate the passage of the cell 
through each phase of the cell cycle. A critical target of cyclin 
-CDK enzymes is the retinoblastoma tumor suppressor protein, and 
phosphorylation of this protein inhibits its ability to restrain activity 
of a family of transcription factors (E2F family) , which induce 
expression 

of genes important for cell proliferation. In addition to the 

cyclins and CDKs, there is an emerging family of CDK inhibitors, 

which modulate the activity of cyclins and CDKs. CDK 

inhibitors inhibit cyclin cntdot CDK complexes and transduce 

internal or external growth-suppressive signals, which act on the cell 

cycle machinery. Accordingly, all CDK. . . feature of cancer cells is 

the abrogation of cell cycle checkpoints, either by aberrant expression 



of 



positive regulators (for example, cyclins and CDKs) or the loss 

of negative regulators, including p21-Cipl through loss of 

function of its transcriptional activator p53, or deletion or mutation of 

pl6-INK4A (multiple tumor suppressor 1/CDKN2) and. 
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refs. The two-hybrid screen has been most 
in the identification of stable, 
interactions. Perhaps, because such interactions are 



prevalent among components of cell cycle control, cell cycle regulatory 
proteins have proven amenable to the two-hybrid approach. Here, the 
authors discusses three aspects of cell cycle control in which the 
two-hybrid technique has been of particular importance. These are the 
regulation of the Gl/S transition by phosphorylation of pRb, global 
control of cell cycle progression by the p21/p27 family of 
cyclin-dependent kinase (CDK) inhibitors and the role of 
CDK-activating kinase (CAK) and KAP in the metab. of threonine -160 
phosphorylation . 
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are potential sites for somatic alterations. WAFl/Cipl, also known 
as WAF1, Cipl, sdil, or CAP20, codes for a 21-kd protein (p21 
-WAFl/Cipl), which was recently described as a universal inhibitor of 
cyclins and- is thus critical in cell cycle control. Mutations in 
WAFl/Cipl are potentially important in human malignancies because they 
could affect the control of the cell cycle. To understand whether 
mutations of WAFl/Cipl occur in cancer, we screened 53 cases of 
invasive breast carcinoma, 35 cases of ductal carcinoma in situ (DCIS), 
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53 



ovarian carcinomas-, and '47 endometrial carcinomas in the second exon of 
WAFl/Cipl (90% of the open reading frame) . p21-WAFl/Cipl 
expression was characterized with immunohistochemistry . Cells from the 
blood of 21 normal individuals were also characterized using 
single-strand 

conformational polymorphism. . . DCIS of the breast (14%), 8 invasive 
ovarian carcinomas (15%), and 9 endometrial carcinomas (19%). In total, 
209 samples were screened, and 38 cases (18.2%) had an altered 
codon 31. Each case with altered single-strand conformational 
polymorphism, analyzed by DNA sequencing. . . These results indicate 
that codon 31 is a polymorphic site and that the serine to arginine shift 
is a polymorphism. p21-WAFl /Cipl expression, identified 
by immunohistochemistry, was found to vary in a pattern that depended 



both 



on the tissue type and on the presence. 
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AB Type I interferons (IFN), such as IFN-alpha, are potent antiproliferative 
and antitumor agents. IFN-tau, originally identified as a 
pregnancy recognition hormone, is a type I IFN that is related to 
IFN-alpha. We examine here the mechanism. . . IFN-alpha was more 
effective than IFN-tau in this regard. Both I FN were found to inhibit the 
kinase activity of the cyclin-dependent kinase cdk2 in a manner 
that correlated with their relative abilities to cause cells to 

accumulate 

in the Gl phase of the cell cycle. Further, IFN treatment did not affect 
the expression of cdk2 protein, suggesting that the IFN modulated 
cdk2 activity through a cdk inhibitor. Consistent with this conclusion, 
both IFN induced the expression of the cyclin-dependent kinase 
inhibitor protein p21 . The levels of p21 induced also 
correlated with the relative abilities of the IFN to inhibit cdk2 
activity 

and to arrest cell growth in the Gl phase of the cell cycle. Moreover, 

following IFN treatment, increased levels of p21 were found 

complexed with cdk2, consistent with its role in the inhibition of cdk2 

activity. These data suggest that p21-mediated inhibition of 

cdk2 activity plays an important role in the antiproliferative activity 

of 

type I IFN. The findings highlight interesting. 
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AB p21Cipl/WAFl was the first cyclin-dependent kinase (CDK) 
inhibitor to be identified, as a mediator of p53 in DNA 

damage-induced growth arrest, cell senescence, and direct CDK regulation. 
p21 may also play an important role in differentiation-associated 
growth arrest, as its expression is augmented in many terminally 
differentiating cells. A general involvement of p21 in 

growth/differentiation control and tumor suppression has been questioned, 
as mice lacking p21 undergo a normal development, harbor no 
gross alterations in any of their organs, and exhibit no increase in 
spontaneous tumor. . . differentiation could be unmasked under 
conditions where normal homeo'static mechanisms are impaired. We report 
here that primary keratinocytes derived from p21 knockout mice, 
transformed with a ras oncogene, and injected subcutaneously into nude 
mice exhibit a very aggressive tumorigenic behavior, which is not 
observed 

with wild-type control keratinocytes nor with keratinocytes with a 
disruption of the closely related p27 gene. p21 knockout 
keratinocytes tested under well-defined in vitro conditions show a 
significantly increased proliferative potential, which is also observed 
but to a lesser extent with p27 knockout cells. More profound differences 



were found in the differentiation behavior of p21 versus p27 

knockout keratinocytes, with p21 (but not p27) deficiency 

causing a drastic down-modulation of differentiation markers 

linked with the late stages of the keratinocyte terminal differentiation 

program. Thus, our results reveal a so far undetected role of p21 

in tumor suppression, demonstrate that this function is specific as it 

cannot be attributed to the closely related p27 molecule, and point to an 

essential involvement of p21 in terminal differentiation 

control, which may account for its role in tumor suppression. 
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AB In a screen for genes that interact with the Rapl GTPase, we 
have identified a Drosophila gene, dacapo (dap), which is a 
member of the p21/p27 family of cdk inhibitors. Unlike mammalian 
cdk inhibitors studied to date, dap is essential for normal embryonic 
development. Dacapo inhibits cyclin-cdk activity in vitro. 
Overexpressing dap during eye development interferes with cell cycle 
progression and interacts genetically with the retinoblastoma homolog 
(Rbf) and cyclin E. dap expression in embryos parallels the exit 
of cells from the cell cycle, dap mutant embryos delay the normal. 
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AB. . of a set of gene products that have a direct role in a 

DNA-damage-induced cell-cycle growth arrest. One such protein, p21 
-WAF1, has been shown to be essential for radiation-induced growth 

arrest . 

There appear to be at least two cellular targets of p21-WAFl 

during checkpoint control, the G-l-cyclin-dependent kinases 

(CDK) and prolif erating-cell nuclear antigen (PCNA) . The aim of the 

research reported here was to determine whether the interactions between 

the human growth inhibitor p21-WAFl and PCNA from plants and 

humans are conserved. If so, this would suggest that modulation 

of PCNA activity may play an important role in plant responses, to DNA 

damage and would imply that functional homologue(s) of p21-WAFl 



exist in plants. We show that the p21-WAFl-interaction domain of 

PCNA is conserved between humans and plants. A peptide that contains the 

site of human p21-WAFl that binds human PCNA has been used to 

precipitate PCNA from crude pea (Pisum savitum) extracts. We used the 

p21-WAFl peptide as an affinity matrix and showed that pea PCNA 

bound in a specific high-affinity manner. This finding was used. 

allowed PCNA from plant tissue to be purified to homogeneity. Pure pea 

PCNA forms a stable complex with full-length human p21-WAFl and 

the specific amino acids of p21-WAFl required for the 

interaction have been identified. The critical residues were 

identical to those required for binding to human PCNA, which indicates 

that the interaction of human p21-WAFl with PCNA is highly 

conserved at each amino acid position between pea and human. 
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AB adhesion of NRK fibroblasts to an appropriate surface leads to 

cell cycle arrest in late Gl and failure to produce cyclin A. 
Previously, we showed that adhesion-dependent expression of cyclin 
A is transcriptionally regulated. In an effort to identify 
elements of the adhesion-mediated signal transduction cascade upstream of 
cyclin A activation, we investigated the expression of 
cyclin E and its associated kinase activity in adherent and 
suspended NRK cells. Expression of cyclin E was found to be 
unaffected by suspension. However, cyclin E complexes 
immunoprecipitated from extracts prepared from NRK cells 12 h after 
release from GO arrest were found to be catalytically inactive in 
suspended but not in adherent cells. This suspension-induced inhibition 

of 

cyclin E-associated kinase activity was not observed in NRK cells 
transformed by a c-Ha-ras oncogene containing a G12V mutation. When 
GO-synchronized NRK cells were transfected with a cyclin A 
promoter : lucif erase reporter construct along with expression vectors for 
either wild-type cdk2 or a dominant-negative cdk2 mutant, transcriptional 
activation of cyclin A was found to be' dependent on 
catalytically active cdk2 . Inhibition of cyclin E/cdk2 complexes 
has frequently been attributed to association of the cdk inhibitors 
p21(Cipl) and p27(Kipl). However, no differences between adherent 
and suspended cells could be observed for either expression or cdk2 
association of p21(Cipl) or p27(Kipl), nor were any proteins 
specifically associated with cdk2 or cyclin E in 

immunoprecipitates from metabolically labeled cell extracts. These 
results 

define a pathway through which an adhesion-generated signal controls 
cyclin A expression by modulating cyclin 
E/cdk2 activity. 
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AB .Expression of the cyclin Dl gene is induced when quiescent 

fibroblasts are stimulated to reenter the cell cycle by addition of 
growth 

factors. Moderate ectopic expression of cyclin Dl in early Gl 
facilitates progression through Gl. When transiently overexpressed at the 
Gl/S boundary, cyclin Dl prevents S phase entry, suggesting a 
dual role for this protein in cellular growth control. It was shown that 
the retinoblastoma protein (pRB) can activate cyclin Dl gene 
expression; furthermore, there is evidence that expression of the 
cyclin Dl gene is down-regulated by the SV40 large T and 
adenovirus E1A genes, both of which were shown to target. . . report 
that in diploid human fibroblasts functional inactivation of pRB by 
adenovirus E1A is not sufficient for efficient repression of 
cyclin Dl gee expression, since the E1B gene product, in addition 
to E1A, is required for repression of the cyclin Dl gene. Since 
E1B was shown to target p53, we investigated the role of p53 for 
expression of the cyclin Dl gene. In a cell line with 
temperature-sensitive p53, cyclin Dl is moderately expressed at 
the restrictive temperature. Induction of p53 function by temperature 
shift leads to an increase of cyclin Dl mRNA and protein, 
parallel to the activation of p21-WAF-l/CIPl gene expression in 
this system. When the capability of adenovirus gene products to affect 
expression of either gene was analysed, we found that infection of Ad5 
drastically reduced cyclin Dl and p21-WAF-l/CIPl gene 
expression in cells where p53 function is limiting. Under these 
conditions 

E1A and E1B cooperate to reduce the cyclin Dl level, while 
p21-WAF-l/CIPl expression was found insensitive to E1A expression. 
In cells containing elevated p53 function, modulation of gene 
expression by E1B was severely compromised; under these conditions, 
expression of EIA reduced expression of cyclin Dl without 
affecting p21-WAF-l/CIPl . The data suggest that EIA and E1B 
cooperate to inhibit expression of cyclin Dl and 
identify the cyclin Dl gene as a new downstream target 
for p53. 
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AB GADD4 5 was originally identified as a cDNA clone induced by 

growth arrest and DNA damage. We show that Gadd4 5 is a nuclear protein, 
widely. . . of Gadd45 from mammalian cells reveals that it is tightly 
associated with a protein which reacts with antibodies to the 



cyclin dependent kinase inhibitor p21-Cipl. Binding of 
recombinant Gadd45 protein to overlapping p21-Cipl peptides in 
ELISA assays and use of the yeast two hybrid assay show that Gadd45 
directly interacts with this cell. . . Gadd45 may act in the 
regulation 

of the cell cycle. It is postulated that the interactions of Gadd45 with 
both p21-Cipl and PCNA are important for the modulation 
of cell cycles, and for the inhibition of DNA replication. 
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A few years after identification of the universal factor that 
controls onset of mitosis in all eukaryotic cells, MPF (M-phase promoting 
factor), as the cyclin B-cdc2 kinase, it has become apparent 
that all transitions of the cell cycle are controlled by a series of 
kinase complexes between cdc2-related cyclin-dependent kinases 
(cdk) and their respective regulatory cyclin subunits. While the 
phosphorylation of Thrl61 in cdc2 (or its horuologue in the other cdks) 
appears as a prerequisite for maximal activity of the cyclin 
-kinases, phosphorylation on Thrl4 and Tyrl5 exerts an inhibitory action 
on cyclin B-cdc2 but likely not on the other complexes in vivo. 
A recent flurry of reports reveals the existence of a variety of small 
proteins which bind to and modulate Gl/S cdk-cyclin 
complexes. In mammalian cells, 5 different regulators, pl5, pl6, 
p21, p24 and p27, have been identified so far, being 
mainly inhibitors. They are believed to delay activation of cdk- 
cyclins to maintain' a temporal order of cdk activation during 
progression of Gl. Some of these inhibitors have been shown to be 
particularly involved in certain circumstances: p21, whose 
synthesis is induced by p53, causes Gl cell-cycle arrest following DNA 
damage or in senescent or quiescent cells. These effects seem essentially 
the consequence of the inhibitory action of p21 on cdk2- 
cyclin E complexes but p21 is possibly a universal cdk- 
cyclin regulator. p27 induces Gl arrest in contact-inhibited and 
in TGF.beta.- or cyclic AMP-treated cells by inhibiting particularly 



cdk2- 



cyclin E and/or cdk4-cyclin D. pl5, whose synthesis is 

induced by TGF.beta., and pl6 bind cdk4 as well as cdk6 and appear as 



new. 



L9 ANSWER 35 OF 37 MEDLINE' 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR: 

CORPORATE SOURCE: 
Michigan, 



95095079 MEDLINE 
95095079 

Growth suppression by pl8, a pl6INK4 /MTS 1- and 
pl4INK4B/MTS2-related CDK6 inhibitor, correlates with 
wild-type pRb function. 

Guan K L; Jenkins C W; Li Y; Nichols M A; Wu X; O'Keefe C 
L; Matera A G; Xiong Y 

Department of Biological Chemistry, University of 
Ann Arbor 48109-0606.. 



CONTRACT NUMBER: GM 5158 6 (NIGMS) 

SOURCE: GENES AND DEVELOPMENT, (1994 Dec 15) 8 (24) 2939-52. 

Journal code: FN3 . ISSN: 0890-9369. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

OTHER SOURCE: GENBANK-U17074 ; GENBANK-U 1 7075 

ENTRY MONTH: 199503 

AB The D-type cyclin-dependent kinases CDK4 and CDK6 are complexed 

with many small cellular proteins (pl4, pl5, pl6, pl8, and p20) . We have 
"isolated. . . corresponding to the MTS2 genomic fragment that encodes 
the CDK4- and CDK6-associated pl4 protein. By use of a yeast interaction 
screen to search for CDK6-interact ing proteins, we have also 
identified an 18-kD human protein, pl8, that is a homolog of the 
cyclin D-CDK4 inhibitors pl6 (INK4A/MTS1) and pl4 (MTS2/INK4B) . 
Both in vivo and in vitro, pl8 interacts strongly with CDK6, weakly with 
CDK4, and exhibits no detectable interaction with the other known CDKs . 
Recombinant pl8 inhibits the kinase activity of cyclin D-CDK6. 
Distinct from the p21/p27 family of CDK inhibitors that form 
ternary complexes with cyclin-CDKs, only binary complexes of 
pl4, pl6, and pl8 were found in association with CDK4 and/or CDK6 . 

Ectopic 

expression of pl8. 

L9 ANSWER 36 OF 37 BIOSIS COPYRIGHT 2001 BIOSIS 
ACCESSION NUMBER: 1994:534474 BIOSIS 
DOCUMENT NUMBER: PREV1 994 9754 7474 

TITLE: A molecular definition of terminal cell differentiation in 

human melanoma cells. 
AUTHOR (S ) : Jiang, Hongping; Lin,. Jian; Fisher, Paul B. (1) 

CORPORATE SOURCE: (1) Dep. Pathol. Urol., Comprehensive Cancer Cent. /Inst. 

Cancer Res., Columbia Univ., Coll. Phys . Surg., PH 

STEM-10, 

630 W. 168th St., New York, NY 10032 USA 
SOURCE: Molecular and Cellular Differentiation, (1994) Vol. 2, No. 

3, pp. 221-239. 

ISSN: 1065-3074. 
DOCUMENT TYPE: General Review 

LANGUAGE: English 

AB. . . and express differentiation-related functions or irreversibly 
terminally differentiate by treatment with appropriate agents. This 
system 

represents a useful model for identifying and defining the roles 
of cellular genes in regulating growth, mediating specific biochemical 
pathways in differentiation, and inducing the irreversible loss of 
proliferative capacity associated with terminal cell differentiation. 
Using subtraction hybridization, cDNA clones have been identified 
that display differential expression as a function of growth arrest, 
treatment with chemotherapeutic and DNA-damaging agents, and terminal 

cell 

differentiation. . . . differentially expressed cDNAs have been termed 
melanoma differentiation-associated (mda) genes (41) . Six cDNAs have been 
cloned during the initial library screening that represent 
differentially expressed genes not previously reported or ascribed 
specific functions and may therefore represent novel genes involved in. 

differentiation (41) . One initially novel cDNA, mda-6, that displays 
increased expression in terminally differentiated human melanoma cells is 
identical to p21, a cyclin-dependent kinase inhibitor 
(47) . p21 is a critical cell cycle-regulating gene that has been 
cloned by a number of laboratories using different approaches and 
referred. . . WAF1 (49), and sdil (51). Our current approach, 
induction 

of terminal differentiation combined with subtraction hybridization, has 
proven useful for identifying genes critical to the maintenance 



of normal cellular physiology (growth, differentiation, and response to 
DNA damage) and genes relevant to. 
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Using a yeast interaction screen to search for proteins that 
interact with cyclin Dl-Cdk4, we identified a 27 kDa 
mouse protein related to the p21 cyclin-Cdk inhibitor. 
p27 interacts strongly with D-type cyclins and Cdk4 in vitro and 
more weakly with cyclin E and Cdk2 . In mouse fibroblasts, p27 is 
associated predominantly with cyclin Dl-Cdk4 . Recombinant p27 is 
a potent inhibitor of cyclin Dl-Cdk4 and cyclin A-Cdk2 
protein kinase activity and a weaker inhibitor of cyclin 
Bl-Cdc2. Overexpression of p27 in Saos-2 cells causes Gl arrest. p27 
protein levels do not change as serum-stimulated quiescent mouse 
fibroblasts progress through the cell cycle. p27 is identical to p27Kipl, 
a cyclin-Cdk inhibitor present in TGF beta-treated cells . p27 
has the hallmarks of a negative regulator of Gl progression and may 
mediate. 
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